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(57) [Abstract]
[Objective]

this invention short chain conversion includes keratin which
does not accompanytreatment other irreversible chemical
modification with peptide bond cutting as wall material offer
of the microcapsule and its manufacturing method which
designate regeneration natural keratin where being
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superiorand containing package quantity are large to
uniformity. stability and the biocompatability etc as wall
material is designated as objective.

[Constitution]

Treating with reductant, it extracts keratin and
insolubilization doing the keratin containing substance in
liquid medium with water solubility keratin which is acquired
by removing theaforementioned reductant from said extracted
liquid as wall material, aqueous solution of the microcapsule
and aforementioned water solubility keratin which become it
mixes with the organic solvent of insolubility or poorly
soluble to water and this ultrasonic treatment and/or itagitates
makes feature extremely, manufacturing method, of
microcapsule which desngnates regeneration natural keratin as
wall material

[Claim(s)]
[Claim 1]

microcapsule, which designates regeneration natural keratin
as wall material

[Claim 2]

said regeneration natural keratin, treating with reductant
keratin containing substance in in liquid medium, the
insolubilization doing water solubility keratin which is
acquired by extracting keratin, in morphological form of wall
of microcapsule, it is something which becomes, the
microcapsule. which is stated in Claim 1

[Claim 3]

wall material of microcapsule, treating with reductant keratin
containing substance in in the liquid medium, mixture of
water solubility keratin which is acquired by extracting the
keratin and polyviny] alcoho! which bears protein or .
polypeptide and/or mercapto group or disulfide bond which
possess mercapto group or disulfide bond, insolubilization
doing in morphological form of wall of microcapsue, it is
somethingwhich becomes and microcapsule. which is made
feature

[Claim 4]

Treating with reductant keratin containing substance in in
liquid medium, covering in the periphery of core substance
with water solubility keratin which is acquired by extracting
the keratin, as wall material starting material, manufacturing
method. of microcapsule which consists of factthat
insolubilization it does, designates regenerauon natural
keratin as wall material

[Claim 5]
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manufacturing method, of microcapsule which consists of
fact that treating with reductant keratin containing substance
in in liquid medium, covering in periphery of the core
substance with mixture of polyviny! alcohol which bears
protein or polypeptide and/or mercapto group or disulfide
bond which possess water solubility keratin and mercapto
group or disulfide bond whichare acquired by extracting
keratin, as wall material starting material, insolubilization it
doesthis

[Claim 6)

‘manufacturing method, where it mixes aqueous solution
which includes said wall material starting material with the
core substance which is a liquid substance of insolubility or”
poorly soluble in water, this ultrasonic treatment and/or it
agitates makes feature extremely, states in the Claim 4 or 5

[Claim 7}

manufacturing method, where it adds oxidant which can
convert thiol group to the disulfide bond before
aforementioned ultrasonic treatment and/or extreme churning
and it agitates makes feature, states in Claim 6

[Claim 8}

manufacturing method, where said ultrasonic treatment
and/or extreme churning after doing under gas atmosphere
which lacks oxidizing capability, it adds oxidant which can
convert thiol group to disulfide bond and it agitates makes
feature, states in the Claim 6

[Description of the Invention}
{0001}
[Field of Industrial Application)

this invention contains regeneration natural keratin, as wall
material dye. perfume, the drug. pesticide. enzyme other
chemical it includes or it regards preferred microcapsule and
its manufacturing method in enzyme or other fixation.

Reducing disulfide bond without, at same time adding also
other irreversible chemical treatment without adding
hydrolysis of peptide bond with such as enzyme in the this
specification "regeneration natural keratin " with, vis-a-vis
natural keratin, after solubilizing doing keratin once as thiol
group, insolubilization doing for second time by disulfide
bond doing thiol group for second time, it becomes, it is
polymer which regeneration is done.

[0002]
[Prior Art]

Until recently, containing package doing drug, etc
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mlcrocapsule is developed with or other objective which
improves stability and release characteristics other various

property.

(0003]

Can produce microcapsule such as handling is easy in
material substance which isused as wall material-of micro 5
7 with simple equipment and method | itis something where
chemical or other entrained amount microcapsule which is
acquired for thequantity of capsule itself is large, it is sought .

- Furthermore regarding microcapsule which is used for drug

and the pesticide etc especially, it is superior in
biocompatability, you take and todivide without using
crosslinking agent which becomes problem on toxicity itis
something which can be produced, you can seek thing or
other feature which possesses biodegradability.

For this, organism substance naturat or is used with state
which quite isclose to this, as wall material starting material
of microcapsule which it can use for the drug etc it is
desirable .

[0004]

In addition, various methods is known in production of
microcapsule accordingto property etc of microcapsule wall
material starting material, but in order to produce
microcapsule whichit can use for especially drug etc, it is
necessary to be a method which does not impair
biocompatability which wall material starting material has, it
is a starting material towhich therefore also microcapsule wall
material starting material can apply that kind of method, it
isrequired .

[0005)

On one hand, as structure protein keratin exists in fingernail
and hair. wool or other animal fur and feather, but
microencapsulation which designates keratin itself as the wall
material is not examined.

Barely microcapsule which uses keratin (Below "keratin
hydrolysate " with you say. ) which passes hydrolysis of the
peptide chain with pepsin or other protease as related
technology, is disclosed, (Japan Examined Patent Publication
Sho 59-33017 number).

Bu, as for rejuvenation treatment of peptide chain which with
protease was oncedisassembled in treatment regarding said
technology, what without beingshown something which
natural keratin regeneration is done, therefore, the said keratin
hydrolysate with disulfide bond between chain fragment
polymerization doing with the crosslink formation , after

forming capsule wall, each keratin chain which is cut off
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withwithout receiving rejuvenation, is not.
[0006)
[Problems to be Solved by the Invention}

In origin of this condition, this invention with cutting of
peptide bond molecular weight reduction does not accompany
treatment other irreversible chemical modification,
regeneration natural keratin is designated as wall méterial, it
is desirable in biocompatability. biodegradable point it is
something whichand it tries to offer microcapsule and its
manufacturing method where chemical or other containing

" package quantity is large.

{0007)
[Means to Solve the Problems]

For achieving above-mentioned problem, extracting natural
keratin from the keratin containing substance, without passing
degradation process of peptide bond, various it examined this
inventor, concerning method which produces microcapsule.

As a result, with from keratin containing substance, later
mentioned method withoutadministering treatment which
with protease causes hydrolysis other irreversible
metamorphoses extracting keratin it succeeded in producing
the microcapsule which consists of regeneration natural
keratin by treating.

In addition, microcapsule which is produced with said method
by comparisonwith microcapsule of public knowledge which
uses aforementioned keratin hydrolysate, has property which
is superior markedly, it was verified .

{0008}

step which produces microcapsule below this invention, as .
wall material starting material of microcapsule production
step of water solubility keratin which it uses [1] with, making
use of said said water solubility keratin [II ] with dividing,
sequential you explain.

{keratin extraction method and result which do not
accompany 1. hydrolysis other irreversible chemical
modification } keratin containing substance in in liquid
medium reducing with reductant by agitating, the solubilizing
* it extracts this step, it removes insoluble matter from
extracted liquid which is acquired, under existing of detergent
with dialysis other suitable means reductant it is removed
makes feature.

[0009]

As above-mentioned keratin containing substance, you can
use, also substance habit gapwhich such as human hair,
wool contains genuine keratin other animal fur, feather,
hooves.
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[0010]

As above-mentioned liquid medium, vis-a-vis for example
reduction uses solvent which has affinity vis-a-vis and keratin
containing substance in stability to bepossible, for example
water or alcohol or amides etc and it can use these mixture
desirably.

- amount used of said liquid medium if a quantity which can

soak keratin containing substance itshould have been, but they
are 10 to 40 weight multiple of amount used of keratin
containing substance, inregard to treatment it is desirable .

[0011]

It is not necessary in above-méntioned liquid medium .
Especially, it is possible also to add hydrogen bond cutting
agent, methanol, ethanol. propanol or other alcohols.
zinc chloride. sodium iodide, lithium bromide or other
inorganic salts, ammonia, sodium hydroxide etc of urea.
thiourea with objective which raises efficiency of reduction
solubilizing of material which fingemail, hoof or other
solubilizing it is difficult to do animal fur. hair, angle and
with desire as solubilizer.

addition quantity of these solubilizer is appropriate, but in
case of for example urea,they are usually 3 to 15 weight
muitiple. preferably 5 to 1 2 weight multiples vis-a-vis
keratin containing substance.

[0012]
reductant which can reduce disulfide bond of keratin which

- exists in the keratin containing substance in thiol group if you

can use for above-mentioned reductiongenerally, but for
example mercaptoethanol, thioglycolic acid. toluene-;0a
-thiol, dithiothreitol, dithio. erythritol or other thiol it can
use derivative, triphenyl phosphine. tripropy! phosphine.
tributyl phosphine or other phosphorus-containing
compound. sedium hydrogen sulfite or other inorganic
reducing compound etc desirably.

As for amount used of reductant, it is desirable to make 0.01
to 0.50 mole, vis-a-vis keratin containing substance 10g
furthermore it is desirable to make 0.05 to 0.25 mole.

[0013]

As for reduction solubilizing, in order to promote reaction, it
isdesirable to do with alkaline side, but in that case especially
it isdesirable usually to make range of pH 10 to 11.

Reaction does heating with desire.

It can set appropriately according to hardness of solubilizing
of the keratin containing substance, but, 1 to 2 4 hours it can
agitate reaction temperature, reaction time with for example
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. room temperature to 100 deg C.

[0014)

Usually, reduction solubilizing doing keratin containing
substance, after making solution which it acquires, removing
insoluble matter with centrifugal separation. filtration, etc
untilit starts dialysis step, it.adds aforementioned detergent
where it isnecessary while operating removal of reductant to
exist in the liquid medium, to said solution between.

As said detergent, quaternary ammonium salt can be used as
for example (1) anionic surfactant, as (2) amphoteric
surfactant such as formalin condensate of sodium dodecyl
sulfate or other alkyl sulfonate, alkyl sulfuric acid ester salt
or polyoxyethylene alky! ether sulfate or other sulfuric acid
ester salt, aliphatic acid alcohol phosphoric acid ester salt,
sulfosuccinic acid ester salt or naphthalene sulfonic acid, as
(3) nonionic surfactant suchas betaine surfactant, as (4)
cationic surfactant such as polyoxyethylene alkyl ether type,
fatty acid ester type, polyethylene imine type and
polyglycerine ether type, ester type.

Among these, especially anionic surfactant is desirable.

With addition of detergent, turbidity and precipitation it’

- occurswith such as dialysis which continues at time of

reductant removal itis prevented , desalting it obtains keratin
solution which wasrefined, it becomes possible.

[0015]

addition quantity of above-mentioned detergent is not always
limited in orderto be possible to differ with kind of keratin

- containing substance which is made the concentration and

starting material of keratin solution. It is a for example 0.01 to
5 weight%. preferably 0.1 to 2 wt% usually.

[0016]

Until it removes reductant, with dialysis. electrodialysis.
ultrafiltration or other appropriate means , the detergent of
excess is removed, it does, it is possible .

It can designate liquid outside dialysis as for example
deionized water.

In addition if reductant (reductant which can prevent
conversion to disulfide bond of thiol group ) trace (In case of
for example 2-mercaptoethanol 0.1 to 0.5% ) is added to
liquid outside dialysis, recombination of keratin chain can be
prevented with the re-oxidation of thiol group of keratin chain
in in dialysis. ’
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B ERICEhIE, HBMIZIE, SBAESEL
OHRTREERAEMAZBSIcHATIRE
138 10 HE 20%B KL . HEEIZH 20 1Y
E10%EKRTS,

[0019]

COBA.RRREELTIE. EEDLDODS

S FXIEKEBE. PRIEKRIEKEAR/—
W I/~ NEOKEIMEOFRBREOR
SWEERTIONHIFELL,

- SEENAEE TTORTIRIL T,
RIEIZ+SICRESh TGS, B8, RS
D pH Z7ILHUKRIZHICREERT &K
ERxeEEETS.
TOMRBEHIIREIHEMZEZETTRILD
#ITIDADIBELRAETEL,

(0020}

RESEAOFETISERITBELTEDA
BHABRSSFAODVTLSHEFL. 73/
BAWT7I/BI0BEXR YL RF( %R
B4-10B. DAFUEBE 052 @AEHT B

1993-11-2 .

Therefore, when in dialysis you can think coexistence of
oxygen other oxidant, reductant trace addition is done, usually
it isdesirable .

[0017]

desalting refining, that way, adjusting as needed concentration
or with ultrafiltration, etc, or to when using after retaining,
with lyophilizing inaddition once as dry product melting in
water for second time,you can use keratin aqueous solution
which it acquires in step of microencapsulation which
continues.

said water solubility keratin also rear of drying with water -
solubility , per amino acid 100 residue cysteine 1 to
5,including cystine 0. 5 to 3 due to lyophilizing in addmon, is
average molecular wexght 3000 0 to 7 0000.

[0018)

In addition, if detergent which is used in description above
addsinstead of adding after reduction solubilizing in case of
reduction solubilizing, promoting reduction solubilizing, it
raises both parties of the yield and extraction rate, it was
discovered .

Therefore, in order to do reduction solubilizing more
efficiently, thereduction solubilizing is done in under existing
of detergent it is moredesirable .

In addition, sodium dodecyl sulfate or other anionic surfactant
especially is desirable as detergent which isused for this.

According to this method, when detergent is added after
reduction solubilizing, comparing, approximately 10 to 20%it
increases yield in the typical , approximately 20 to 7 0%
increases extraction rate.

[0019]

In this case, among above-mentioned ones, especially it is
desirableas liquid medium, to use mixture of for example
aqueous solvent, for example water or water and the organic
solvent of methanol, ethanol or other water miscibility.

In addition, with reduction solubilizing under detergent
existing, as forreaction because it is promoted to fully,
reduction solubilizing isdone usually, pH of reaction mlxture
without especially adjusting the alkaline side,

In addition reaction condition may be similar to case where
detergent isadded after reduction solubilizing.

[0020]

Reduction solubilizing doing under existing of detergent, you
analyzeconcerning water solubility keratin which is acquired,
per amino acid 100 residue cysteine usually 4- 10, cystine
possess usually 0.5 - 2 with amino acid analysis, and, protein -
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E RV .EBREABDSHFTHFE
15000~130000 DA BHEERSETHTE
MNEBEht-,

[0021] o

BB, BRUBLRERBSEBEOTIZSG
5CEHTED,

BERBRSE. REERFGEETCOETT
BLERBIZBVTED MY SFUMBEL
BICEHWRAZIE. £AT 45%HD 55%~EH
»). B2 AEULORBE/D1-HIZETS
RERMEEHET2(BIZ IS4 AT 24 BRI
SN EEETIMREE TS,

#oT, BRTHLIEL, BEREHFIZH
SCEMBITHHTHS,

BERBHIETOBRE RBHEELHIT
IHTEMTE HHITBRB R TEIMN KIE
BIL IZHLTHIXIE 50 HE 200W &9 232&
MNeEd,

[0022})
EHUTIZ, KBEYSFoo08EM%0Rd,

OKBE 757 S G 1DEEALR /1L)20g
% 08M FHHTUI—LBHYSLARE
(pH10.5)300mL 1Z;8:F8L., 5 deg C T 36 B5RIIR
&1,
REMHOTEMERBIZKYBREL, 417>
ZHIKT 600mL IZHRLL-,

COBICF T2 ILEEB SR A(SDS)10g £
ATBRL. OI70Fa—TJIZANTAH>
RJ|AK(IOL)ZHL T2 EBEHL ., | ERDY
SFKBREG50mL)E 5=,

[0023]

Lowry EISKYCDBROI VR TERESH
21ElB TSFUREIR 1.2% THo T,

Tl BB BRERBEEBLTEBRYSFUY
ROT/BAFETol-ECH,. PR/ 10052
BYFYLRTFIOMNIIB. ORFUMN 12 B
—Gﬁgf:o

E RUPOYNTIR-SDS BR A BXIzLh
IX. 3F& 30000 5 70000 D42, B ME
B9 Th-1-.

[0024]

UKBtErSFoBLEH 2)BIEE B (A
)10z, FT BB R L 6.0g. EBRAEEK

1993-11-2

of molecular weight 15000~130000 is designated as main
component with electrophoresis analysis, it wasverified .

[0021)

Furthermore, reduction solubilizing reaction can also do under

ultrasound irradiation.

As for ultrasound irradiation, under detergent existing also
keratin yield which is raisedat time of reduction solubilizing .
reacting furthermore is raised and (In for example cattle angle
from 45% to 55% raising),at same time, (In for example cattle
angle it shortens to with 8 -hour from 24 hours. ) effect which

. shortens reaction time which isrequired in order to obtain

yield of same or greater possesses.

Therefore, in case of reduction solubilizing, it does under
ultrasound irradiation, furthermore it is profitable .

It does ultrasound irradiation making use of appropriate
ultrasound irradiation device it to bepossible, it can set output
appropriately, it can make the for example 50 to 200W, but
vis-a-vis reaction mixture 1L.

[0022)
Below, Production Example of water solubility keratin is
inscribed.

{water solubility keratin Production Example 1 } wool
{Carbonizing no yl ) 20 g 0.8 Mthioglycolic acid potassium
aqueous solution (pH 10.5 ) were soaked in 300 ml, 36 hours

- churning were done with 5 deg C.

It removed insoluble matter from reaction product with
filtration, with deionized water diluted in 600 ml.

It melted in this liquid sodium dodecy! sulfate (SD S )
including 10 g, inserted in cellophane tube and twice dialysis
it did vis-a-vis dejonized water (10 L ), acquired the keratin
aqueous solution (650 m! ) of colorless and transparent.

[0023]

When protein quantification of this solution was done with
Lowry method, keratin concentration was1.2%.

In addition, lyophilizing doing said aqueous solution, when it
did amino acid analysis of the keratin powder which it
acquires, per amino acid 100 residue cysteine was 3.3, cystine
1.2, .

In addition, according to polyacrylamide-SD
Selectrophoresis, protein of molecular weight 3000 0 to 7

*0000 was the main component.

(0024]

{water solubility keratin Production AExamp]e 2 } degreasing
wool (* jp9 no kind) mixed solution of urea 300 ml of 10 B
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F£FMIvL 16g RU 8 BILEEORE 300mL -

DERESEREFRDSX.50HE 55deg CITT
BRI B ERRS REBICTRELE,

TEUTHEBLTREL. BRBETERI7VFa
—TJIZAh, AAEELT 02 ER%BEEKSE
FRDLKBRERCLEBWLWTERLE.

ERNLVLEOFBEMEREDICKYRLNTH
bh-REBHAOKBEY 330mL 355F>

 #F 14 ER%SHL T z(Lowry EKICEd4Y

ROBRFIZES).

FCOTSFURTI/ESHIZLY., PS/8
100 BELSLYLATAL 7.6 B LAF 08
BEALTBY. . RI7HYNLTER-SDS BRX
Bizkhif, 5FEH 40000 B 60000032
ROBEhEThIDEA4 511 SHEH)EE
BaELTLM=,

[0025)

(MLEXRBIZEFIRAMo0LT L OBES
ZRUBSADZTII0hTEILORHILR
THLNZKBETSFUEBLTEEXRY
SFLEBRHMETITAODNT A EHETD
Fixk RUEthick>THLWBTA/I0HTH

NOFBBELTICREAT S,

LEBTCHONDIYSFOKBBRETDEET.
RIZBABBFICIYREEBEHEL., R
ICERERFICLY—- B RS -LDEEE
KBBHELT. UTOIRCHEBTICEMNT
3,

{0026)

35, LRTHOMKBESSF AL, 2%
VHESRBREFICEIRTFFHUBNELEE
TWWEWED ., SSFUNKSRYICHLTE
DO RREDBEL(EL(EHERS 1 28M8), 912
BATENDOBBROGELEICIXRBICENT
3,

Uhd, LR THLhDKBEYSFoIVEE
Tha3va190h7 ik, rSFo MK BRY
MSEREEThIT(90hTEILICH LU TIRERIZ
Bhl-REMEETHHLEN 1 £28),

[0027)

Tl LR THOAKBESYSFoLYTAH
DATEAEEET B0z, xS, 8BS

k. EBBEEENEXTOMYIIDNT L .

1993-11-2.

sodium dbdccyl sulfate 6.0g. sodium hydrogen sulfite 16g
and 8 mole concentration on the plugging, with 50 to 55 deg
C was treated with 1 hour. bath type ultrasound equipment .

Filtering insoluble matter, it removed, inserted filtrate in -
cellophane tube, the dialysis it did making use of 0.2 wt%
sodium hydrogen sulfite aqueous solution (3 L) as outside
liquid.

aqueous solution approximately 330 ml of colorless and
transparent which is acquired the insoluble matter of trace
from dialysate due to centrifugation excluding 1.4 weight%
contained keratin, (With Lowry method with protcm

_ analysis).

In addition per amino acid 100 residue cysteine 7.6, cystine
0.8 we had possessed this keratin with the amino acid

analysis , according to polyacrylamide-SD Selectrophoresis,
molecular weight approximately we designated protein
(Respectively 3 to 40%. 5 to 6 percentages) of 40000 and
60000 as main component.

[0025]

Meéthod of producing microcapsule which designates
regeneration natural keratin as the wall material making use
of water solubility keratin which is acquired with )
{manufacturing method of microcapsule in 1I. this invention
and feature of microcapsule which isacquired}
descriptionabove. And feature of microcapsule which is
‘acquired with that is explainedbelow.

keratin aqueous solution which is acquired with description
above that way, or with ultrafiltration etc those which are
dried once or with lyophilizing etc as the aqueous solution for
second time concentration appropriately you can adjust,with,
with step below you can use,

[0026)

Furthermore, as for water solubility keratin which is acquired
at description above,because it is not passing by peptide chain
cutting treatment with such as protease, comparing to keratin
hydrolysate, forming ability of film considerablyhighly (You
refer to Test Example 1), it is markedly profitable in effective
production of microcapsule.

Furthermore, from water solubility keratin which is acquired
with description above microcapsule which is produced,
comparing to microcapsule which is producedfrom keratin
hydrolysate, it possesses stability which is superior markedly
(You refer to Comparative Example 1 ).

[0027)

In addition, in order to produce microcapsule from water
solubility keratin which isacquired at description above, it is
possible also, even with the any method, in stability can
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DOELELEZELTASHTWIE R DA EOL
FThERWLIELTCE LVThOAETL. &
ETCHEEBAHOATHELLIMIDNTE
LB BRITHETES,

BE.LUDTHEANM O Y —-GRBREELATS
HILEHNEHTECADREEMNEL. £V
BROBREBI-II20NTELORES
BRETDHBEICIE. R OBEREN. B
TR{EIC U)EB’J@EEE’&_I"EL.T%J#":: %

ITHRELLY,

[0028)

FFEVEFZOBEILTO)DE@)IE

RBORAOOHFTEILOBERNEFTZDS
b, &HLL\I@%GM)HEQTT

[0029)

(MBEREAR: 75FKERE, KIZFB
EXBEFEOFRBREBZIEI I,
NFHUEOFRBE XLHROENE)ED
BEMr>FoRBRIEUBREOBREL

AXHBIHOITELOEEENICHLTE

L9255 B 0.1 BE 10)%. PXIL0 deg C
ThE 50deg C DBREHHAIZT,. FZIFZ 108D
£ 10 BT RBHT 5,

TIFUDTI/BREDIELATAUBEN
BYBANNTHENS R I(REEE~ESE
?6:&I:&a‘(&ﬁ‘f-‘zﬁﬁﬁaﬁkxﬁﬁlﬁib‘&
ThAHR. KBEDTSFURKIZFBOB
ERRTSFER->THRBRFORBEH
FRALIBOTEVRBUREZERL. &
ZBRETEMBRELTHRMIEALADH T
SE—BHBEDIA DT NI BN BER
HW‘J IRV 4EBH),

(0030]

QRE-BRitE: LROHDEESMEISFLUK
BRRUBRO)CBEBIEKE. BavEkS
MDD LY SH HEBIELTSANI(FES
ICEBRTHLDOTEEBEREMA -8 B
}LT‘JDX\$*)‘—'\°1§#-’E—9—&ET&L<
Bt 3,

BERLEAKRCHELIRFEC. BEXRYS
FoEBRBETIIAODAT A MRS TES
(M S #51B).

[0031)

1993-11-2.

produce desirable microcapsule easily in thepoint of
biscompatability to use which of various methods which is
known for example phase separation method. atomization
solidification granulating method in addition as
manufacturing method of microcapsule.

'Furlhermore especially to possess fine and uniform particle

diameter, whenproduction of microcapsule which has feature
of special step that capsule wall quite to be thin and stability
is high, is designated as the objective, because later
mentioned uitrasound method, quite makes achievementof
this objective simply possible, especially-it is desirable.

[0028]

Among various manufacturing method of microcapsule of this
invention, gist of desirableprincipal ones is shown in (1)
through (4) below {1. gist of desirable each method }.

[0029]

(1) ultrasound irradiation method:keratin aqueous solution
and (drug etc of for example toluene. hexane or other
organic solvent or oily ) with mixture (keratin aqueous
solution/organic solvent or other volume ratio changes
according to manufacturing objective of this said ]
microcapsule, but usually 0.1or 10) such as insolubility or
organic solvent of poorly soluble, with temperature range of
for example 0 deg Cto 50 deg C, for example 10 second to 10
min ultrasound irradiation is done in thewater.

mercapto group which inside cysteine residue of amino acid
residue of keratin has resultand water soluble keratin which
can do crosslink formation between keratin chains itchanges
with to with disulfide bond becoming regeneration natural
keratin of insoluble in water, quite thin stability filmis
formed on theaforementioned solvent or other microscopic
particle surface, shutting in in efficient with this said solvent

" etc as core substance, microcapsule of uniform particle

diameter which becomes is acquired (You refer to Working
Example 3 and 4 ).

- [0030]

oxidation doing SH group such as hydrogen peroxide.
sodium periodate in mixture (keratin aqueous solution and
solvent ) of (2)vibrating *stirring method: above-mentioned
(1), after adding oxidant which canconvert to disulfide bond,
to be extreme it vibrates & agitates with suchas vortex mxxer
and stirring motor .

With simple operation which is similar to ultrasound method,
it can produce microcapsule which designates regeneration
natural keratin as wall material (You refer to Working
Example 5 ).

[0031]
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Q)LBR-HFOTHR: LRO)OESYE.B

FHALGEBIERRHEZERHAZARTFIZT.
BERBHES. FAFYIRIXH—DER
E—A—RETHRLEED - BRLTABREL
LT, ERRQ)THRALEEREMZ TR
TEHEEREN 6 25 H),

[0032)

L OROBRHRSEMA LS E: FSFUKE

WD NRVBKBROEESY. RIZFS
FOKBREFS/AVET SH LT R
LIOARBEEERDILAYDOKBREDEEY
ERBRBELTHL., LEO)NHEQ)CER
DEETRBLTEBEXRRTYSFoEBMEL

TELYII0A TN ERETHERH TR -

U 8),

RBETHURAIHLT, Bohdw1H0HnT
L OREEEISBH LD TTEEELD,

[0033)
LEEROBFGIZENT. HodhLOFHBL
FICEH. BH EEXALGEODEEEMLE

IOFEERTAIE. CholZEHELLTHE
KLRAUBIhT LI RIZEBEhDZ(RER 8

. RU9),

{0034])
RAMBSIUTICERRRADT40hTRIL
DELEICBVLSR2HRISIC OV TEEICERN
T3,

Yr>F o 88KBE: FTROYSFUKBR

(-a) LBk B S5F L KB K G-2)ILLF D (i-b)
Bl BOMEEMI-ESY. X
X8 S5F 2 KB R(i-a)Z(-b)&(i-c) EEME T=
REYTHD, >

[0035]

(-7 >FoKBH: 7SFUoRBELTEE,
AR BR RE FELESSFESTLO
FRAVWTLROAETCHELEYSFUDOKE
HETHD.

[0036]

(DY rSF o KBHREREINBMDE /%Y
BFELBAIFE OS5 E5F0 24T
J=F Y BaYSF—L AVRYUEE
EDAINATREDECI N DR EREET D4

1993-11-2

oxidizing capability under gas atmosphere which such as
nitrogen gas lacks, ultrasound irradiation device,to be extreme
vibrating & agitating with such as vortex mixer and stirring
motor the mixture of modified method: above-mentioned (1)
of (3) above-mentioned two method, after making emulsion,
method which it agitates including oxidant which you express
with above-mentioned (2) (You refer to Working Example
6). ‘

[0032)

mixture, or keratin aqueous solution of method: keratin
aqueous solution and other protein aqueous solution which
add the(4) other wall material component and it uses mixture
of aqueous solution of compound whichhas SH group or
disulfide bond with non- protein as wall material starting
material, treatingwith method which is stated in
above-mentioned (1) through (3), itproduces microcapsule
which includes regencration natural keratin as wall material .
(Working Example 7 and 8 ).

property of microcapsule which is acquired éccording to other
component whichit mixes, it changes it becomes possible.

[0033)

-In above-mentioned (1) through (4), if beforehand dye,

perfume,those which melted drug or other substance are used
for organic solvent etc, these to beefficient containing
package are done inside microcapsule as the core substance,
(Working Examples 8 and 9).

[0034]

You explain in detail concerning public knowledge
component which is used for theproduction of microcapsule
of this invention below {2.public knowledge component }.

Below (i- b ) or it is a mixture. which adds substance which
is stated in the(i- ¢ ) or a mixture which (i- b ) with adds (i- ¢ )
to said keratin aqueous solution (i- a ) in (i ) keratin
-containing aqueous solution: below-mentioned keratin
aqueous solution (i- a ) alone. said keratin aqueous solution
(i-a).

[0035)

As (i-a ) keratin aqueous solution: keratin starting material it
is a aqueous solution of keratin which is produced with
theabove-mentioned method making use of keratin those
which such as wool. human hair, chicken feather and dog
wool, cattle angle include.

[0036]
protein; glycyl-glycyl-cysteine which possesses other protein
or peptide: collagen. gelatin, fibrinogen, silk. egg white

lysozyme. insulin or other mercapto group and disulfide
bond which (i- b ) keratin aqueous solution are mixed
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YIRDETIN- TV - RFALY
(Gly-Gly-Cys) (TN N-FI D -2 XF ),
((Gly-Gly-Cyt ), g EDRTFE,

FERCALICHEETIEROC AL I(FE

SOEBELR—BHAERTMTALDTE

o TLBHO,
{0037}

G IR IDBTANATREIZSAND
(FREEFDLO:SH BEEEELOHI-RIE=
L7 Na—A (B RS FE 2000 ISHLT SH
ENRIDEWBREDESFOKBRER. B&
VT WAFFo 2 ANhT IR/ —N1E,

[0038)

(VERBREXRBICERT B B/MEL
T KIZHBEBEMLIY, 2L AEY
.Th oA F B UL EDRIEKERS
WHABLFELVON, SCIFILI—FUEBED
I-TLEBROOLFOIOAZHL D
oy 113 BEDENOYURIEKELRBTE
Z

©LHL.ChBIZRH3O TR, KIZHHRE
DEVERCHIISHERTIOENTED,

Tl BIRICES T, KISFBRERITHBED
TOROBRYE. HIZIZES4Z E THF—b
TOHMOBMROEDNELERTIoLMTE
Bo

[0039)

Gi)BRLF: B REERT B BICIT. K.
B AR, BAYERF M) YL BER
RERFMIVL BRBTOESV L IVRR
WS LIEED, AVATRRES AN IARE5S
ICBIEL B B3 DZALBONEFELLY,

=, ChoBERIE SIS, BE{R R FE 1
MRELT. BARBR AL  2HATHIED
TED

[0040)

(B3RA4UOM TN EROBEZKM S ZBII< A
onhTENEBREESEHDHERELTIE,
LUTOEY. BROTAo0h T BIE Ak
MELXSEATEIN, MENNRBASY—T
HYhT L BIEHTEEDREENSL
RAVBAT N EBEISEET I EMTED
EWSET, BEREAFITITELL,

[o041]

GHBTRE BERBHEERXRHICES

EREBRTIENTERRBTHhIELTH

1993-11-2

(Gly-Gly-Cys ) and (glycyl-glycyl-cystine ) <sub>2
{(Gly-Gly-Cyt ) <sub>2 } or other peptide,

Or all or part of disulfide bond of multiple which exists in
these beingreduced, those which become mercapto group.

[0037]

(i- ¢ ) With non- protein mercapto group or aqueous solution,
and glutathione, 2-mercaptocthanol etc of the polyvinyl
aleohol (Vis-a-vis example:average molecular weight 2000
SH group 1 to 20 ) or other polymer which thing:SH group
which has disulfide group bearing isdone.

[0038)

poorly soluble toluene. xylene. hexane. decane.
cyclohexane or other hydrocarbon solvent is most desirable in
water, as organic solvent which such as(ii ) organic solvent

’,

~ for the:this invention is used, but you can use also diethy!

ether or other ether type solvent and the fluoro cyclohexane,
freon 113 or other halogen containing hydrocarbon.

But, it is not something which is limited to these and if it is a
solvent where solubility is low in water, you can use.

In addition, other you can use also drug etc of liquid
substance. for example vitamin E acetate other oily of
insolubility or poorly soluble for water not just solvent.

[0039]

When (iii ) oxidant: oxidant is used, air, oxygen. hydrogen
peroxide, sodium periodate. perbromic acid sodium,
ammonium persulfate, iodic acid potassium or other,
mercapto group it is desirablein disulfide bond to use those
which oxidation it can do.

In addition, it is possible also to jointly use for example iron
ion, with these oxidant, as oxidation promoter or catalyst.

0040}

As follows, various you can use known microcapsule
production method as method inorder to form {Concrete
method example of 3.microcapsule formation }
microcapsule,, but in point that, ultrasound method especially
is desirable particle diameter capsule wall quite to be thin and
itcan produce microcapsule where stability is high simply
with fine and uniform .

[0041]

(3 -i) ultrasound method: ultrasound irradiation device if it is
a equipment which can irradiate ultrasound to sample, is good
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DEBTHELN . I4VDDTEILOERD

BEBOHIR.FLBERZBROTD—T %
BLYBTFRERESEDITO—THOEEMN

CH{ELL, '

BERRSEHE. RHORD LERIZLVE
HRBT M, —RISYSFUEBKEBREE
BERFOSEHERD 10mL I2HL 30 BE
SOWICT 10 BREINE 5 FRBHThIE L,

[0042)

BE.SNATURILKREETHRBREL

TRWSE RMI0hT LD ERBRESE
MEHECRDHEEDH D TDBAIZIL.
BERREBICREI>THEOARILKERE
OBEREROLTH IS, R1o0hTH0
OEBHDBREBMEL I LN TES, '

[0043})

Fr . BRHRALGLBIEEDERCREORE
I[TFICTRERREL, FLEABEORESY
IZEB{ERENR Th&LY,

COFRIT. SHEMIBLEEhOTVESIZ
2. SBEOBILENE>ODov1o9nhT kL
LT INBEMNHBY. FIHFATHS, :

BitFoERBESSTRRHDO SH & 1
BIZHL 1 DE 6 fEORIERD FOEKI-E
LFBRTHD,

[0044)

FSFUETSFULNORHERLR 2.0

(-D)RUG-NDEEHIE. ¥SFUIZHLT 1
HE S0 BR%BALAIENTETEIMN  BZIE.
AT RESFY . 24T/ ~F Tl 30
DESWVER%. VILITIXIHE 100 ER%.
SH ZBHAVEZATILI—ILTIE 10 75%
200 EE%ERVD,

BRBEEBR. tYHOBREICHELTED
AN ISFULLRBHREHOKSELEIC
HLTOIDESESRB . BREIZOSHE 2L
HBREERT S,

[0045)

G-It BHRBIIRERRERARTSH
. BERBHFORDVISKLTvIRIF
Y—THLRBEE OO T HH. RILHE
BE~S—IZLYBLURET S,

1993-11-2 .

any equipment, but to raise production efficiency of
microcapsule,such as titanium generates ultrasound
equipment of probe type which isdesirable from probe tip of
metal.

As for ultrasound irradiation condition, it manufactures -
appropriately with component and volume of sample, if, but
generally vis-a-vis 10 ml of keratin -containing aqueous
solution and organic solvent or other total volume, with 30 to
50W 10 second to 5 min it should haveirradiated.

[0042)

Furthermore, halogen containing hydrocarbon etc when it
uses, as organic solvent there are timeswhen production
efficiency and containing package efficiency of microcapsule
becomelow but, in that case, preceding ultrasonic treatment, if
it adds hydrogen peroxide or other oxidant of trace amount,
production efficiency of microcapsule it can increase,

[0043]

In addition, ultrasonic treatment it does oxidizing capability
under atmosphere of gas which such as nitrogen gas lacks in
mixtire of emulsion which it occursincluding oxidant it is
good. :

As for this technique, when core substance oxidation it is easy
to be done,while preventing oxidation of core substance, is an
effect which microencapsulation is done, especially it is
useful.

used material of oxidant is quantity which is suitable to
number of oxidant molecule of 1 to 6 time vis-a-vis SH group
1 in starting material ingeneral.

(0044]

- 110500 weight% you can use proportion of wall material

starting material {Description above 2. (i- b ) And (i- ¢ )}
other than keratin and keratin, vis-a-vis keratin, but with for
example collagen and gelatin, fibrinogen with30 to 500
weight%, silk with 1 to 10 0 weight%. SH group bearing
polyvinyl alcohol 10 to 200 weight% are used.

organic solvent amount changes according to solubility of
core substance, but 0.1 to 5 times volume. usually 0.5 to
2-fold volume are used vis-a-vis aqueous solution total
amount of keratin and theabove-mentioned wall material
starting material,

[0045]

(3 -ii ) stirring method: wall material starting material it is
similar to ultrasound method, but while in place of ultrasound
operation vibrating extremely with vortex mixer, it agitates, or
itagitates extremely due to stirring motor .
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aE. MIBETICEERIERUESH £ 1 BiIoHL
I BE 6 BEOBILEFS FEEMITHED, #
BLTELEABRKOESYITEIERENA.
FOH. &mmwrzafzs;a&&qamm
Kby,

[0046] .

(3-iii)pH BARLIC & D5 % BHP-oMRER
BRFETSSTFURBRPICHBSE. Chic
VIVE. . BREOBENMIXTpHE A BES
fHEICREd 3,

ChizEY . KBIESrSFUILEBEICELT
BEMEEZIILTBEABLCAESELT
RAOHT L OREIHREND,

DUVWTERR. BETOOBLRAEZEA - FHin
F ALY KBESYSFUOESFDOAIL
HIFEREMBILSh TRV EEER

BLESFELTF B O®BELEY . (o0
HTeABRBERENS,

[0047)
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Furthermore, trace amount (Vis-a-vis SH group 1 oxidant
molecule number of 1 to 6 time) it adds oxidant before
treating, oragitates and in order to mixture of suspension
which it occurs afterthat, for oxidant to blend well including
oxidant, it is possibleto agitate loosely

[0046]

Dispersing method: core substance barrel aforementioned
organic solvent etc in keratin aqueous solution with(3 -iii ) pH
adjustment , you adjust pH 4 to 5 vicinity in this including the
citric acid. acetic acid or other acid.

Because of this, water solubility keratin reaching to isoelectric
point, coheres settles with said core substance as nucleus and
encircles this and original shape of microcapsule is formed.

Next, mercapto group of each molecule of water solubility
keratin oxidation being done byintroducing & adds air.
oxygen other oxidant, it forms disulfide bond and the
polymerization does and becomes insoluble ooanng,
microcapsule is formed.

[0047]

In'(3 -iv ) spray drying method: water solubility or water
insoluble core substance in keratin aqueous solution melting
ordispersing, or, atomization it does this with spray dryer,
contacts with hot air and microcapsule is formed by
evaporating, drying moisture.

microencapsulation it does said method, with water solubility
and water insoluble each substance as core substance, it is

. possible , it possesses benefit that also insolubilization of

capsule wall is done éasily.
[0048]

In keratin aqueous solution which was adjusted method: pH 5
or greater with formation of (3 -v ) coacervate adding aqueous
solution of poly anion. for example gum arabic which
charge has been done innegative number with circumstance of
pH, it makes the dilute aqueous solution, in this disperses
poorly soluble or insoluble core substance in water.

Adding acetic acid. citric acid or other acid to this system,
only charge of keratin molecule changingjust from negative
number pH by decreasing, it forms film of compound
coacervate of water solubility keratin and poly anion with
core substance as the nucleus.

Next, this film becomes insolubility in water and by doing
asneeded oxidation treatment, microcapsule is formed.

sodium alginate. agar, carboxymethyl cellulose,, you can
list polymer and detergent which etcsuch as polyvinyl methyl
ether maleic anhydride copolymer, poly viny!
benzenesulfonic acid, - formalin possess acid group in
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molecule and condensate of naphthalene sulfonic acid asother

" example of poly anion which can form this compound

coacervate.

[0049)

In addition, dispersing core substance to keratin aqueous’
solution, forms film of the simple coacervate or salt -
coacervate in this alcohol etc or inorganic salts is added with,
with core substance as nucleus to be possible, asneeded
oxidation treatment doing thls, mncrocapsulc is formed by
msolubxhzauon doing.

[0050]

{Isolation of 4.microcapsule } above-mentioned (3 -i ) to (3
-iii ), and as for isolation of microcapsule which is acquired
with (3 -v ) it is desirable to do following way.

1t concentrates (4 i ) treatment solution that way, or dries
(lyophilizing etc).

[0051]

centrifugation doing (4 -ii ) treatment solution, separation
fraction it does microcapsule.

Because this way in outside of microcapsule giving are not
driven the wall material starting material and oxidant etc
which there are times when it remains as the impurity in
formation of microcapsule, in addition, in order furthermore -
toimprove microcapsule, after stirring centrifugation it does in
microcapsule fraction including waterand buffer, separation
fraction does microcapsule again.

several times after repeating this operation, it utilizes
microcapsule dispersion thatway, or it concentrates or dries
(lyophilizing etc).

[0052)

dialysis it does vis-a-vis aqueous solution which melted water
and the buffer or perfume and dye. biological activity
medicine ones etc (4 -jii ) treatment solution, makinguse of
cellophane film or other semipermeable membrane.

It utilizes liquid after dialysis that way, or it concentrates
ordries (With lyophilizing etc).

[0053]

diameter of microcapsule which is acquired by above
fluctuates with the volume ratio. vibration of organic solvent
for kind, keratin -containing aqueous solution of keratin
-containing aqueous solution and or the way of imparting and
time etc of churning rule is not possibleunconditionally.
When keratin aqueous solution of for example 2.5 weight%
and 1: 1 volume mixture (20 ml } of téluene with the room
temperature ultrasonic treatment it does with 3 min. 50W, it

Page 17 Paterra Instant MT Machine Translation



Y

JP1993285374A

AFIEYRDEN. FHLTNEBBNETF
BRBTERLEESS BEILY 0.02um @
BHTHL . MEREOBETH T,

[0054)
[=5EH)

RICEEHE S CHEICELCRBIT A0, &
SHITHSITRESA SO TIAL,

-(RiEH 1)

pH A& BT1oOhTBILILE:

HBER | TRESSFUKBR(ISTFURE
1.2 EE%)SOOmL BRIz, B2V E PHF—b 5g.

ZI—IH RS E . Bt Thiz 5%y

- VBKBEEATLTIMZ pHd IZTYSFo%

BRETY. SRLEESSY E 7T EH
1224000 TN ORBEEREET-.

ChEFDSBICEUSEBL. RRERZAAL
TEBLODERBLSYE, BICHESRLT

RAVOAT N ETRRES 2=,

#Bohr-w1o0hTtiid. pR OLHIAICE
HY45< 20 deg C DKIZFKB THoT=,

[0055)

(e 2)

BERRICLITII0h TN L:

BLER 1| TRIESYSFUOKBR(ESFUORE
1.2 ER%)500mL 1=, AFLT—2g MR
THRHBEE. ChERATIL—FSAY—TCEE

L. REAZRMSETKIERR. $IRSEHS
EIREY. AFLUTL—DRABICKIZR B

’ O 57 ORBEBREE TIAI0NT

)b{ti Tof=,

[0056)

(=8 3)

EORBRBIHEN | TEEYSFUKER
(73F RE12ER%)10mL £MLTY 10mL
WA, RTFVRA—TREDERIERIZIE

F#LDD.25deg CICT 50W D HT 3 S
ﬂ 28 ;ﬁw%bt_c

EU-AREBEE 3000 B/ T 15 HRE
L. BBREBHEESHL. KQ0mL)E M
AR, RBISRDLE,

1993-11-2-

is a microsphere which makes 1 to 3 ;mu m main, it is sought
by light scattering method , when same sample is observed
with transmission electron microscope, wall thickness
approximately 0.02;mu m quite is thin, it was a paper balloon
way morphological form

[0054] ]
[Working Example(s)]

Listing Working Example next, furthermore you explain in
detail, but the this invention is not somethmg which is limited

in these.

(Working Example 1)
With pH adjustment microencapsulation:

keratin aqueous solution which is acquired with Production
Example 1 (keratin concentration 1. 2 wi% ) in 500 mi,
dispersing vitamin E acetate 5g to uniform, while agitating, .
dripping 5% citric acid aqueous solution to this, itadded and it
formed original shape of rhicrocapsule in periphery of vitamin

. E acetate which cohering, disperses keratin with pH 4 .

While separating this due to centrifugal separation , blowing
air and drying air oxidation doing, furthermore reduced
pressure drying doing, you completed microcapsule.

microcapsule which it acquires was insoluble in water of 20
deg C notto relate to circumstance of pH.

[0055]
(Working Example 2 )
With spray drying microencapsulation:

keratin aqueous solution which is acquired with Production
Example 1 (keratin concentration 1. 2 wt% ) to 500 ml,
dispersingincluding methylene blue 2g, atomization it did this
with spray dryer, hot air contacted and in periphery of
methylene blue forming coating of insoluble keratin in water
by evaporating and dries moisture, it did microencapsulation .

[0056]
(Working Example 3 )

While with magnet bar agitating mixture to indirect keratin
aqueous solution whichin wide mouth test tube is acquired
with Production Example 1 (keratin concentration 1. 2 wt%)
including 10 mi and the toluene 10 ml, with 25 deg C 3 min.
ultrasound irradiation it did with output of 50 W.

15 min centrifugation it did white suspension which it occurs
with 3000 rpm, separated clouding solid substance, after
stirring,  centrifugation it did in same way including thewater
(20 ml).
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Furthermore twice after repeating, samé washing operation
lyophilizing wasdone.

white powder quality (Approximately 0.10 g ) which it
acquires, according to transmission electron microscope
observation relatively with uniform microcapsule , was wall
thickness approximately 0.02;mu m. diameter 1.2t0 1.5 ;mu
m. - :

" Almost similar diameter distribution was shown even with

light scattering measurement of white powder quality.
[0057)
(Comparative Example 1)

In place of keratin aqueous solution which is acquired with
Production Example 1, other thanusing keratin hydrolysate
(average molecular weight 2200 ) with method which is stated
in Japan Examined Patent Publication Sho 59-33017 number
microencapsulation was tried with as similar to Working
Example 3. -

But, obtained granule quality quite is more brittle than said
water solubility keratin hydrolysate, leaves theunderwater
dispersion with room temperature only to collapse toluene of
the internal it separated.

[0058)
(Working Example 4 )

While keratin aqueous solution which in wide mouth test tube
is acquired with Production Example 2 (keratin concentration
1.4 weight% ) (10 ml )with inserting toluene (10 ml ), with
magnet bar agitating mixture to the indirect, with 25 deg C 3
min. ultrasound irradiation it did with output of 50 W.

15 min centrifugation it did white suspension which it occurs
‘with 3000 rpm, separated clouding solid substance, after
stirring.  centrifugation it did in same way including thewater
(20 mi).

Furthermore.twice after repeating same washfng operation,
lyophilizing wasdone. '

As for white powder quality (Approximately 0.11 g ) which it
acquires, according to transmission electron microscope
observation,as for relatively with uniform microcapsule , as
for wall thickness approximately0.02;mu m. diameter they
are 1.2to 1.5 ;mum.

light scattering measurement of white powder quality almost
similar diameter distribution was shown.

lyophilizing doing keratin aqueous solution of starting
material, with amino acid analysis of keratin powder which it
acquires, per amino acid 100 residue cysteine was 7.5, cystine
0.9, butwith microcapsule cystine content had increased in
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approximately 8.

As for other amino acid residue almost it agreed with-value in
starting material.

[0059]
(Working Example § )

keratin aqueous solution which in wide mouth test tube is
acquired with Production Example 2 (keratin concentration
1.4 weight% ) (10 ml ), 30%hydrogen peroxide water (0.05
m} ) with you inserted toluene (10 mi ), with vortex mixer
with 25 deg C 5 min it vibrated agitated extremely.

15 min centrifugation it did white suspension which it occurs
with 2000 rpm, separated clouding solid substance, after

stirring.  centrifugation it did in same way including thewater

(20 mi).

Furthermore twice after repcatmg same washing operation,
lyophilizing wasdone.

. According to transmission electron microscope observation of

white powder quality (Approximately 0.11 g') which it
acquires, the diameter of microcapsule which it occurs,
although it disperses a little, is3 to 10 ;mum.

[0060}
(Working Example 6 )

keratin aqueous solution which in wide mouth test tube is
acquired with Production Example 2 (keratin concentration
1.4 weight% ) (10 ml) with youinserted toluene (10 ml ),
under nitrogen gas atmosphere, 5 min ultrasonic treatment did
with 25 deg C.

After shaking, 15 min it left loosely in white suspension
which it occursincluding 30% hydrogen peroxide water (0.07
ml).

Next 15 min centrifugation to do with 2000 rpm, separate
clouding solid substance, after stirring, the centrifugation it
did in same way including water (20 mi ).

Furthermore twice after repeating same washing operation,
lyophilizing wasdone immediately.

According to transmission electron microscope observation of
white powder quality (Approximately 0.11 g ) which it
acquires, the diameter of microcapsule which it occurs,
although it disperses a little, is2 to 5 ;mu m.

[0061)
(Working Example 7)

You inserted collagen (type 1) (0.5%, co- 4r>> supplied,
1-PC ) (10 ml ) in wide mouth test tube, with 28% ammonia
water made the weak alkali.
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Next 10 to 15 min shaking it did with 50 deg C including
keratin aqueous solution (keratin concentration 1.4 weight% )
(6 ml ) which isacquired with Production Example 2.

While after mixture which start gelation is done becomes flow
liquid,inserting toluene (10 mi ), with magnet bar agitafing
mixture to the indirect, with 25 deg C 3 min. ultrasound

- irradiation it did with output of 35 W. -

15 min centrifugation it did white suspension which it occurs
with 2000 rpm, separated white solid, after stirring,
furthermore centrifugation it did including water(20 ml ).

Furthermore twice after repeating same washing operation,
white suspension the lyophilizing was done.

As for white powder quality (Approximately 0.10 g ) which it
acquires according to transmission electron microscope
observation,relatively with uniform microcapsule , wall
thickness is approximately 0.02;mu m. diameter 1. 5 to
3;mum, .

light scattering measurement of this white powder quality’
almost similar diameter distribution wasshown.

[0062}
(Working Example 8 )

You inserted 2.5% aqueous solution (3 m} ) of polyviny}
alcohol (molecular weight 2000, SH group 1 to 3 ) which
bears mercapto group in wide mouth test tube, to satisfactory
it vibrated you agitated including keratin aqueous solution
(keratin concentration 1.4 weight% ) (20 ml ) which is
acquired next with Production Example 2.

Next while 1 -fluoro cyclohexane where 2 wt% it melts
silicon oil (Aldrich corporation) inserting the(10 ml ), with
magnet bar agitating mixture to indirect, with 25 deg C 3
min, ultrasonic treatment it did with output of 50 W.

15 min centrifugation it did white suspension which it occurs
with 2000 times per minute, separated clouding solid, in pure
water (5 ml ) it dispersed retained.

When same dispersion lyophilizing is done, powder of
approximately (.28 g acquired.

dispersion according to electron microscope observation,
including uniform particle relatively,according to light
scattering measurement, showed main diameter distribution of
2t0 8 ;mum.

From fact that amount of silicon of residue which is acquired
organic solvent layer which is separated with
above-mentioned centrifugation approximately 1to 2 ml in
addition to being little, with concentration is 5 to 20% of
amount used silicon as for containing package being done
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_isclear in microcapsule.

[0063]
(Working Example 9)

Besides 3 wt?% toluene solution (10 ml ) of vitamin K are used
in place of toluene of the Working Example 4, microcapsule
was acquired completely with same operation (0.30 g ).

From ultraviolet absorption spectral measurement of ethanol

dispersion of microcapsule, 70% of vitamin K which isused
containing package is done in microcapsule, it becameclear.

0064] .

amount of release: of keratin from {Test Example 1} keratin
film

In glass surface, respective keratin thin film (thickness

approximately 100;mu m ) was manufactured with method
which is stated in keratin aqueous solution and Japan
Examined Patent Publication Sho 59-33017 number which are
acquiredwith method of Production Example 2 making use of
water solubility keratin hydrolysate (Same concentration:
average molecular weight 2200 ).

It soaked this in Tris HC] buffer of pH 7.4, shaking did with
40 deg C.

aqueous solution constant amount it recovered, quantification
it did amount of protein which ismelted with Lowry method,
produced amount of release.

Result is shown in Table 1.

[0065] -
[Table 1]
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[0066])

Furthermore, also manufacturing keratin thin film was tried
with method which is stated in Japan Examined Patent
Publication Sho 59-33017 number making use of water
solubility keratin hydrolysate of the average molecular weight
15000, but film manufacture conversion was difficult.

[0067]
[Effects of the Invention]

Sort above, according to this invention, natural keratin is
designated as the wall material, wall thickness to be thin
furthermore can produce microcapsule whichpossesses quite
fine where stability is-high and containingpackage quantity
where uniform particle diameter is high easily.

In addition microcapsule of this invention by comparison with
microcapsule of the publicly known technology which
designates keratin hydrolysate as wall material, is superior
markedly in production efficiency. stability etc of
microcapsule.

Furthermore, being something which designates regeneration
natural keratin where the microcapsule of this invention
dissection does crosslinking between natural keratin
chainsonce, forms this again and becomes as wall material,
because it issomething which does not accompany cutting or
other irreversible chemical modification of keratin chain
itself, it is desirable, previously mentioned sort utilizationwith
multi directions possible in point of biocompatability.
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